Chronic toxic and carcinogenic effects of oral cadmium in the Noble (NBL/Cr) rat: induction of neoplastic and proliferative lesions of the adrenal, kidney, prostate, and testes.
Based on the occurrence of pulmonary cancers in exposed populations, cadmium is classified as a human carcinogen. More controversial target sites for cadmium in humans include the prostate and kidney, where some studies have shown a link between cadmium and cancer. In Wistar rats cadmium induces tumors in the ventral prostate. The relevance of such lesions to humans is debated since the rat ventral lobe, unlike the dorsolateral lobe, has no embryological homolog in the human prostate. Cadmium has not been linked with renal tumors in rodents but is a potent nephrotoxin. In this work we studied the effects of oral cadmium in the Noble (NBL/Cr) rat with particular attention to proliferative lesions of the prostate and kidneys. Cadmium (as CdCl2) was given ad libitum throughout the study in the drinking water at doses of 0, 25, 50, 100, and 200 ppm Cd to groups (initial n = 30) of male rats, which were observed for up to 102 wk. At the lower doses of cadmium (< or =50 ppm) a clear dose-related increase in total proliferative lesions of the prostate (ventral and dorsolateral lesions combined) occurred (0 ppm = 21% incidence, 25 ppm = 46%, 50 ppm = 50%; trend p < .03). These lesions were described as intraepithelial hyperplasia with occasional areas of atypical epithelial cells without stromal invasion. The lesions occurred primarily in the dorsolateral prostate with cadmium exposure and most frequently showed three or more foci within each specimen. At higher doses, prostatic proliferative lesions declined to control levels. The loss of prostatic response at the higher doses was likely due to diminished testicular function secondary to cadmium treatment. This was reflected in lesions indicative of testicular hypofunction at the highest cadmium dose, namely, interstitial cell hyperplasia, and a strong correlation between cadmium dose and total proliferative lesions of the testes (hyperplasias and tumors combined). Renal tumors (mainly mesenchymal and pelvic transitional cell), although few in number, showed a positive correlation with cadmium dose, as did pelvic transitional epithelial hyperplasia. Renal lesions were not associated with any cadmium-induced changes in age-related chronic nephropathy. The incidence of pheochromocytomas of the adrenal was increased by cadmium but only at the 50 ppm dose. Inflammatory lesions of the liver and spleen were common at higher doses and showed strong trends based on dose. These results indicate that oral cadmium can induce proliferative lesions in the prostate and kidney of the Noble rat. The finding of proliferative lesions of dorsolateral prostate in rats has presumed relevance to human prostate cancers.